Abstract-An Airline Reservation system is very important because it has the strong ability to reduce errors that might have occurred when using a manual system of reservation and helps speed up the boarding process.
I. INTRODUCTION
It is apparent that everything that is sustainable would have to go through advancement. In Information and Co mmunicat ion Technology (ICT), the desire for improvement is a constant subject which triggers advancements. This is vis ible in every aspect of our lives and the airline industry is not excluded.
By convergence of the world into a global village, travelling great distances has become so common for not only business but also for pleasure purposes. Due to the fast paced nature of the world today, air travel is considered as one of the first choice among several modes of transportation to save time and one of the tools passengers use to speed up the process of travelling by air is the Airline Reservation System (A RS), especially passengers who don't have time to or don't want to visit a travel agent. Keep ing in mind the fact that people might not have enough time out of their busy routine to go and visit a travel agent in order to make a reservation, most airlines have offered their services over the World Wide Web. Therefore internet has become the integral part of the flight reservation process not only for travel agents, who sits in the office and makes use of web servers of different airlines to find out the most suitable flight for a particular customer, but also for the customers who want to reserve flights online without necessarily having to contact air travel agents (Jones, 2004 ). An airline reservation system is very important because it has the strong ability to reduce errors that might have occurred when using a manual system o f reservation. The online system makes it possible for customers to book the flights as when they require. Customers can therefore make use of this system to make reservations, modify reservations in addition to cancel reservations. The flight reservation system software should be specially developed so as to function as an independent application. It should be established as a self-contained product (Milde, 2008) .
The need of this system was realized since the beginning stages of the airline industry when informat ion such as routes, aircrafts, schedules and fares about flights was published by airlines in large books. Travel agents had the difficult task of looking into separate books for reservations that involve mu ltiple airlines. It was a dream to get a real t ime picture of availab le seats because airlines share informat ion at day end only. A merican Airline was the first to build the computerized system to allo w access to real t ime data to all its offices. (Desmond, 2000) . In this regard, an improved airline reservation system is implemented to assist Overland Airways with a variety of airline ad ministration tasks and service passenger needs from the time of initial reservation through completion of the flight.
An improved airline reservation system will be developed with facilities that will enable passengers of Overland Airways book available flights, select seats for their flights, print boarding passes, access aircraft maintenance report, check-in online for their flight with the hope that it will help the airline by streamlining th eir process of reservation without human interaction so as to enable them perform well in the highly co mpetitive market place.
This paper reviewed the challenges of some of the existing airline reservation system like A merican Airlines, Emirate Airlines and Arik together with features included in their reservation systems. A broad description of the features a good airline reservation should have which inludes a search engine that returns sufficient number of flights, facilit ies for selecting seats, printing tickets and boarding passes and facilities for making notificat ions was exp lored. These aforementioned features were incorporated into the improved system.
II. STATEMENT OF T HE PROBLEM
During this paper work, it was discovered that the Airline Reservation System used by Overland Airways offer the basic features of a reservation system such as searching for flights, selecting available flights and paying for the reservation. This discovery brought about the idea of creating an improved ARS. So me of the problems being faced by the existing system include:
1. Inability of passengers to select seat(s) for their chosen flight(s) fro m the existing reservation system. This has ultimately resulted in t ime being wasted at the check-in counter in assigning seats to passengers before they are allowed to board the airplane. 2. No option of passengers printing their boarding pass from the existing system. 3. Non notificat ion of passengers in the event of flight cancellation or delays 4. No access to aircraft maintenance reports to ease passenger fears as regards to air travel and its disasters.
III. AIM AND OBJECTIVES
The aim of this paper is to explore the challenges of ARS and design an imp roved ARS that will allow passengers of Overland Airways to book their flights with the following objectives:
1. To study the existing Airline Reservation System's challenges and to infer possible solutions. 2. To design an imp roved ARS that will solve the problems being faced by the existing sys tem which include: inability of passengers to select seats for their chosen flight, no option of passengers printing their boarding pass, nonnotification of passengers of flight cancellat ions or delays and lack of access to aircraft maintenance reports. 3. To implement the design and create an ARS that captures self-booking.
IV. SIGNIFICANCE OF T HE STUDY
This paper work will be beneficial to the passengers and help imp rove the relationship between the passengers and the airline.
It will help save time during passenger boarding as passengers will be able to select their seat(s) and also print their boarding pass from the reservation system and therefore reduce loading time instead of waiting in line at the check-in counter to select their seats and collect their boarding pass before being allowed to board the airplane, and help min imize the number of vacant seats on a flight and maximize flight capacity utilization and also help the airline by streamlining their process of reservation without human interaction hence enabling them to perform well in the highly competitive market place.
V. SCOPE OF T HE STUDY
The scope of this paper is to create a system that will allo w potential airline passengers of Overland Airways search and book available flights, select seats for their flights, pay for the booking, print their boarding pass only after pay ment has been made, access aircraft maintenance reports and be notified of flight cancellation or delays.
A. The Growth Of Nigeria Airline Industry
Statistics have shown that fro m the beginning of the Millenniu m 2000, there had been an increase in air transportation in Nigeria. This is in the areas of departing/arriving passengers, and arriving aircraft. This can be seen in the Figure 2 
B. Inventory Management
The inventory of an airline consists of all flights and the number of available seats on those flights. Inventory data is imported and maintained through a Schedule Distribution System over standardized interfaces.
Inventory control is one of the core functions of inventory management. Inventory control tells how many seats are available on different flights. In comb ination with the fares and booking conditions stored in the Fare Quote System the price for each sold seat is calculated. In most cases inventory control has a real time interface to an airline's Yield management system to support a permanent optimizat ion of the offered booking classes in response to changes in demand or pricing strategies of a competitor (Wikipedia, 2014).
C. Airline Information System
Dealing with Informat ion systems doesn't necessarily mean co mputerization, however with today' s large, mu ltinational corporations, co mputerization is an absolute necessity for a business to be successful.
An Information System is characterized as a set of interrelated co mponents that collect or recover process, store, and disseminate informat ion to support decision making and control in an organization (Jane & Kenneth, 2009 ).
The systems and sub-systems which provide for the commercial activ ity of an airline are illustrated on the schematic diagram named Fig 2. belo w. As can be seen fro m the illustration, the reservation system with its subsystems is an important part of the informat ion system of the commercial service of an airline. 
A. Destinations
Flights operated by Overland Airways serve regional destinations within Nigeria. The do mestic scheduled destinations (as of January, 2014) are as follows: 
B. Fleet
Overland A irways has a total of 8 aircrafts in its fleet (as of January 2014) which includes:
 Three models of ATR 42 -320 (48 Seats).  Three models of ATR 72 -202 (68 Seats).  Two models of Raytheon Beech 1900D (19 Seats) (Wikipedia, 2014).
VII. LIMITATIONS OF T HE EXISTING SYSTEM
Some of the limitations faced by the current system of reserving flights are as stated below:
 Passengers have been constrained to going to the airport to select their preferred seat(s) at the checkin counter because they don't have the choice of selecting seat(s) for their flights fro m the existing reservation system.  Passengers have been required to go to the checkin counter at the airport after selecting their seat to pick up their boarding pass.  Passengers have not being promptly notified of flight cancellation or delays.  Operating conditions of aircrafts are not known to passengers causing them to have doubts, to worry about flying on an airplane that may or may not be properly maintained. Table 1 above shows the features that are lacking or non-exist in Overland Airways current airline reservation system. These features that are lacking in the existing system makes the entire reservation process not to be convenient for the passengers and time consuming and also makes the airline operate inefficiently. 
VIII. ANALYSIS OF T HE EXISTING SYSTEM

IX. JUSTIFICATIONS OF T HE NEW SYSTEM
Designing a new A RS will be a workab le system to all the aforementioned limitations. The new system will be more effective and efficient to perform reservation activities. The benefits that the new system will provide are: fro m the convenience of the reservation system without having to go to the airport and possibly wait in line at the check-in counter in order to select their seat(s) and collect their boarding pass.  This reservation system will help speed up the boarding process.  The system will help strengthen the relationship between passengers and the airline.  It will help the airlines by streamlining their process of reservation without human interaction thus enabling them to perform well in the highly competitive market place.
X. METHODOLOGY
In this step, the new system is designed using the requirements obtained in the requirement phase which is to design an ARS that:
 Captures self-booking  Allows passengers to select their preferred seats.  Allows passengers print their boarding pass after making reservations  Allows passengers to access aircraft maintenance report.  Notifies passengers in the event of flight cancellation or delays.
XI. DATA COLLECTION
The data used in reserving flights for this paper was obtained from interv iew of airline personnel and passengers as regards the imp rovements they would like made to the existing system. Data was also obtained fro m various materials on flight reservations. The primary programming language of choice is PHP because the system is a web based system and thus available through the Internet. The interface of the system is designed using HTM L and CSS and the MySQL database was created using WAMP (Windows, Apache, MySQL and PHP).
XII. THE PROPOSED NEW SYSTEM
In other to improve the overall performance of the existing reservation system, an "Improved ARS‖ is proposed which contains two sections; Administrator Section and Passenger Section.
A. Administrator Section
The administrator controls what happens behind the scenes. This individual works fo r the airline and his responsibilit ies include scheduling flights, managing seat inventory, accessing reservation records of passengers etc. The admin istrator logs into the system with his login details and has the privilege to schedule flights by filling all the fields that will enable the users of the system to view details of flights which will aid them in their selection. These details are; date of departure, time of departure, time of arrival, travel city, destination city, fare and the plane ID wh ich makes it possible to know the number of availab le seats. The flight schedules containing the details mentioned above is shown in Table  2 The Table 2 above shows the administrator menus which include the reservation menu, the flights menu, the seat inventory menu, the transactions menu, and the maintenance menu. It also shows a table containing flight schedules that have been created by the Administrator.
B. Passenger Section
The passenger can't perform the job of the administrator. The passenger is only concerned with reserving availab le flights. The passenger searches for flights fro m the search interface of the system by entering the travel city, the destination city, the date of travel and the total number of passengers. The passenger can then select a flight fro m the results of the search performed after which he will be shown a seat map representing the layout of the airplane that will be used for the selected flight.
XIII. INPUT DESIGN
The input design is concerned with how the user provides informat ion to the system. It involves the development of specificat ions and procedures for data preparation and also the steps necessary to represent data entry in a form that can be used for data processing. The process of inputting data into the computer for processing can be achieved by having the user enter the data d irectly into the system. The input design of the proposed system attempts and tries to reduce the data requirements, avoids processing delays during data entry, avoids data entry errors, and makes the data entry process simp le and easy to use. The system also alerts the user when wrong data is entered.
XIV. OUTPUT DESIGN
The term output refers to the information printed or displayed by an informat ion system after p rocessing fro m the information that is inputted by the passenger so as to reserve flights and select seats Fig.3 . Flight Search Engine When a passenger books for flight through the search engine in Fig.3 above, the output of the system is the Boarding Pass in Fig. 4 belo w which contains informat ion about the passenger, the flight, and also the passenger seat. 
Use Case Diagram for Admin
The use case diagram of the improved airline reservation system is shown in the Fig. 5 below The Fig.6 above shows the home page of the website which co mprises of the Login Section (Left Sidebar) which also has the register button with wh ich new users can use to register, so as to be able to login, and the JavaScript image slider p lug-in wh ich provides a description of the functions that can be performed on the site as well as special offers on flights from the airline in a well-designed graphical format. The Fig.7 above shows the new user registration page which contains the form new users to the site need to fill to be able log into the system and book flights. The form requires the new user to choose a username and password and also enter personal details that will be used in the flight booking process and generate results. 
A. Implementation of the Subsystem
The Table 3 below shows the administrator editing a flight schedule. The admin istrator can edit or cancel/delete passenger reservations fro m this tab. The system is designed in such a way that whenever changes are made to a flight schedule, an email notification is sent out to all the passengers that have reserved that particular flight. This Table 4 shows the administrator unlocking a seat for a new flight. This is done by setting the status of the seat to zero (0). The Fig.8 below also shows the interface of the flight search engine which requires the passenger to enter the travel city, the arrival city, leaving date, return date for a return flight and a description of the passengers. The travel city and the arrival city were imp lemented with dependent drop-down menus to make the search process easy and to prevent the passenger fro m choosing a route that the airline doesn't fly.
T able 4. T he administrator unlocking a seat for a new flight
B. Query Subsystem Implementation
The left section of the page contains options that can be used only by a passenger with an existing booking.The manage booking option will take the passenger to a page where his booking can be modified or cancelled, the check-in and the make pay ment option can be used by the passenger to check-in for their flight, and to pay for their booking respectively in case they have not paid for the booking already.
The Table 5 below shows the results of a flight search performed by a passenger. The results are represented in tabular form with 9 colu mns. The columns shows informat ion about a particular flight such as the flight date, the departure time, the arrival t ime, the orig in, the destination, the flight ID, the nu mber of available seats, and the fare. The reg istered Passenger details containing informat ion entered during registration is registered into the database in a form . The details can be modified and the passenger record will be updated.
In Fig.9 above the top section of one of the seat maps used in this paper for ATR 42 -320 (48 seats) Airp lane which is one of the Airplanes used by Overland Airways is shown. The others are ATR 72 -202 (68 seats) and Raytheon B 1900D (19 seats). The seat maps were implemented using checkboxes with the letter and number in each checkbo x representing the row and column of each seat on the plane. The red checkbo xes indicate those seats that have been selected by passengers and thus unavailable. The three seat maps used in this paper are represented by three different tables stored in the database. A summary o f the flight selected by a passenger which includes the fare summary and the payment options are also available.
The Table 5 below shows the flight itinerary o f a passenger which contains the booking acknowledgement, passenger details, fare summary and pay ment instructions. The flight itinerary is the output of the booking process for those passengers that choose to pay at the bank for their booking. The passengers who choose to pay online for their booking are directed to the pay ment page.. The payment system requires the passenger to choose the card type and enter a 16 digit long card nu mber and a 4 digit pin is shown in Fig 10 below and then stored the informat ion in the database. The Board ing pass generated in Fig. 4 above by the system after pay ment will be changed and displayed the seat number, informat ion about the passenger, the flight, the ticket number, the date and the transaction number. T able 7. Maintenance report of the airplane being used for the passenger's flight
In the design there is also a ‗manage booking' page where the passenger with an existing booking can come to modify or cancel their reservations. The left section of the manage booking page contains a new option which is the aircraft report that will take the passenger to a page that contains reports on the various components of the airplane that will be used for his flight.
The Table 7 above also shows the aircraft maintenance report of the airp lane that will be used for a passenger's flight. The report is represented in a tabular format and contains airplane co mponents together with the nature of the inspection carried out on them and the date of inspection
XVI. FINDINGS AND DISCUSSION
The plagued existing system required passengers to go to the airport and possibly wait in line at the check-in counter to select seats and to collect their boarding pass after co mplet ing their booking online. This can be stressful for the passengers and time consuming. This paper thoroughly analyzed the existing system of reserving flights deployed by Overland Airways. It revealed the challenges and shortcomings of the existing system which can be improved upon. The new system allo ws the passenger to book flights, select their available preferred seats, print their boarding pass at convenient time, notifies passengers in the event of flight cancellation or delays and access aircraft maintenance report online over the internet fro m anywhere in the world. Thus, the activities of Overland Airlines Reservations are being streamlined without human interactions thus improve the system performance in the highly competitive market places.
The scope of this paper can be widened to include other airlines in the Country that still require passengers to come to the airport to select seats and collect their boarding pass, and that the seat maps used in this paper which are of turboprop airplanes should be expanded to include those of commercial airliners or wide-body jets.
XVIII. RECOMMENDATION
It is highly reco mmended that this paper be imp roved upon and implemented as it will be beneficial to the airline by preventing delays in flight departure, maximizing flight capacity utilization, saving money on the printing of boarding passes for passengers, and by streamlining their process of reservation without human interaction hence enabling them to perform well in the highly competitive market place.
XIX. CONCLUSION
In airline reservation system, the streamlining of the process of reservation without human interaction is highly needed so as to perform well in the highly competitive market. Th is paper work reviewed so me of the existing airline reservation systems used by American, Emirate, Arik and Overland Airways with features included in their reservation systems. It also gave a broad description of the features a good airline reservation should have.In this paper work, the shortcomings of the existing system of reserving flights offered to passengers online by Overland Airways was successfully exp lored. An improved airline reservation system was designed in such a way that allows potential customers to select seats for their flights, print their boarding pass directly fro m the reservation system, and access aircraft maintenance report. This aircraft maintenance reportwill let them know if the airplane that will be used for their flight is being properly maintained or not. A new reliable and functional web application was designed and implemented with successful test results from 50 passengers.
